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SPECIMEN OF A LITERAL TABLE FOR BINARY QUANTICS, 
OTHERWISE A PARTITION TABLE. 


[From the American Journal of Mathematics, vol. iv. (1881), pp. 248—255.] 


THE Table, commencing 1; b; c, bè; d, be, bi; ..., is in fact a Partition Table, 
viz. considering the letters b, c, d, ... as denoting 1, 2, 3, ... respectively, it is 1°; 
1; 2, 11; 3, 12, 111; ... a table of the partitions of the numbers 0, 1, 2, 8, ..., 
expressed however in the literal form, in order to its giving the literal terms which 
enter into the coefficients of any covariant of a binary quantic. The table ought to 
have been made and published many years ago, before the calculation of the covariants 
of the quintic; and the present publication of it is, in some measure, an anachronism: 
but I in fact felt the need of it in some calculations in regard to the sextic; and 
I think the table may be found useful on other occasions. I have contented myself 
with calculating the table up to s=18, that is, so as to include in it all the partitions 
of 18: it would, I think, be desirable to extend it further, say to 2— 26; or even 
beyond this point, but perhaps without introducing any new letters, (that is, so as 
to give for the higher numbers only the partitions with a largest part not exceeding 
26): the question of the space which such a table would occupy will be considered 
presently. 


As to the employment of the table, observe that, in applying it to the case of 
a quantic (a, b, c, dx, yy, the terms containing the letters e, f, etc., posterior to 
the last coefficient d of the quantic are to be disregarded; and that the terms are 
to be rendered homogeneous by the introduction of the proper power of the first 
coefficient a, rejecting any term for which the exponent of a would be negative (or 
what is the same thing, any term of too high a degree in the coefficients 6, c, d); 
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thus, for the cubicovariant, where the coefficients are of the degree 3, and of the 
weights 3, 4, 5, 6 respectively, from the portion of the table 


A A 
bc bd be bf 
D o9 uw 
Uc Dd d 

bi be De 
be bcd 

b ur 

bd 

etc. 


we at once copy out the terms 
ad | abd | acd | ad? 


abc | ac | bid | bed 
be. ¿Libia AD lye 
which compose the coefficients in question. 


As regards the formation of the table, this is at once effected, and the successive 
terms are obtained currente calamo, by Arbogast's rule of the last and the last but 
one: observing that each term is to be regarded as containing implicitly a power 
of o so that operating on any term such as b*, the operation on the last letter gives 
ble, and that on the last but one letter gives b. There is little risk of error except 
in the accidental omission of a term; but of course any one omission would occasion 
the omission of all the subsequent terms derivable from the omitted term, and would 
so be fatal: to remove this source of error, observe that for the successive numbers 
0, 1, 2, 3, etc., the number of partitions should be 


0.1.2 8 4.510942 1.8.9. 10 DELIS 13, 14 A A 


1 1.9 8 AT AL 15 92 30. 42 50. JI JOU 186 LENIN) ANAL 


and we can thus, for each partible number successively, verify that the right number 
of partitions has been obtained. 


But as the number of partitions becomes large, a further control is convenient, 
and even necessary—say we have the 176 partitions of 15, we have by the rule to 
derive thence the 231 partitions of 16, and it is not until the whole of this derivation 
is gone through, that we could by counting the number of the new terms ascertain 
that the right number of 231 terms has been obtained. To break up the verification, 
it is convenient to know that for the partitions of 16 into 1 part, 2 parts, 3 parts, 
4 parts, etc. the numbers of partitions are 1, 8, 21, 34, etc., respectively: we can 
then as soon as the derivations giving the partitions into 1 part, 2 parts, 3 parts, 
etc. respectively, have been performed, verify that the right numbers 1, 8, 21, 34, etc. 
of terms have been obtained. The numbers are contained in the following table, each 
column of which is calculated from the preceding columns according to a rule which 
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is easily obtained, and which is itself verified by the condition that the sums of 
the numbers in the several columns give the before mentioned series of numbers 1, 


KS Ange 


1 
m 
La 
pen 
"T 
"mr 


E) 


PARTIBLE NUMBER. 


8 


15 


22 


9 10 A 
LA H 
Taka | ab. 
"Pru 10 
WC He MÉ 
EMI 
Sane | at 
SEO R 
Let Me 
LE 

Y TI 
1 
30 42 


T 


3| 5 


11 


11 


56 77 101 135 176 231 297 385 


The practical rule for the construction of the table thus is:—On a sheet of 
paper ruled in squares, and which is read as a continuous column from the bottom 
of one column to the top of the next column, form the terms by Arbogast's method 
as already explained; writing down in pencil a batch of terms, and counting them 
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to see that the right number has been obtained, then, at the same time verifying 
the derivations, mark these over in ink; and so on with another batch of terms, 
until the whole number of the partitions of any particular number is obtained. 


The foregoing series 1, 1, 2, 3,..., 385, for the number of the partitions of the 
successive numbers 0, 1, 2, 3, ..., 18 is carried by Euler up to the number of partitions 
of 59, — 831820, see the paper “De Partitione Numerorum, Op. Arith. Coll. 1, 
bottom line of the table pp. 97—101: the continuation from the number 385 and 
for the partible numbers 19 to 30 is as follows: 


19 32D | € 22 23 24 25 26 27 28 29 30 . 
490 627 792 1002 1255 1575 1958 2436 3010 3718 4565 5604’ 


the whole number of terms 1, 1,..., 5604 amounts to 28629, which at the rate of 
500 to a page would occupy somewhat under 60 pages; or, at the rate here employed 
of 369 to a page, somewhat under 78 pages. 


THE PARTITION TABLE, 0 TO 18. 


0.3 4.5 e cT 7.8 8.9 9 9.. 10 10 10.11 
IZ euo eec konp by bi be“ bdg e 
d 4 6 de bef ch De bef bf 
5 n pf bde dg bed Co Dice 
1 bce Ce ef bc? cdf bid? 
— |£ g bd? cd? Bh bòd ce? bed 
1 bd bf ed bf beg bic? de Bet 
1 e ce Be bce bdf De bh b'e 
bee d bed pu? be p KK bcd 
a bi be be? bed oF- baf bic 
ES EK btd ct cde Ei pe Ud 
^ 5 e pe b*e d? bef bc? 
7 | | Bd Bc bed ` | Bg 2 | | bede | c 
e s LEE b b?c3 Kier bd? pr 
p E: bie bòd Bde k ce 
T EM S po 8. vis (ga SR. 1 
3 | | ed der E al da big 11 
3 bd 7||i bè ed dh bof T 
be" 15 bh bif eg bòde 
d bre cg " Bice ^ da b?c?e l 
be p h df Aller (Ui bed | bk 
p bg e j bcd bch bed cj 
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THE PARTITION TABLE, 0 TO 18 (continued). 
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SPECIMEN OF A LITERAL TABLE FOR BINARY QUANTICS, 


THE PARTITION TABLE, 0 TO 18 (continued). 


A o o | A 


bem 
bdl 
bek 


cdk 
cej 


cfi 


dfh 


eh 
efg 


bm 
bcl 
bdk 
b'ej 
bfi 


bth Kee cek dh d*e biei 
bedg | bg cfj deg bl bicdh 
bicef bef cgi af? bck b*ceg 
bidif b*de ch? def b'dj bef? 
bide? vie dk et b'ei b*d?g 


Def pr be'l Ueg b’ed*g | beide 
beg 16 bedk bef? bedef | bed? 
cdf bcej bc*j bce? de 
Dice? 91 | | bfi | bedi | Ud | ed? 
b’d*e q begh be*eh b*d*e? Wi 
Dif bp bd? befg | beth bci 
bede | co bdei bed*h | be'dg bdh 
b'cd? dn bdfh bedeg | beef beg 
brete em bdg? bedf? body, | OF? 
bed? '| fl beh beef bede eh 
bd gk befg bd*g bed*e Pedg 
be? hj pf? bd?ef | od b5cef 
bh e ek bde eg Aide 
beg bo edj chi tdf bòde? 


b'df ben Gei edh cie bicig 
ve bdm efh eeg cd*e bie'df 
Lier del ey? cf cdt Dice? 
dede bfk cd e'd'g bèk biede 
Led? bgj cdeh edef bcj bid+ 
bce bhi cdfg ce bòdi etf 
bed? cm ceg cdf beh b? de 
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bed’ 
bie 
b?e'd? 
bed 
c 

bè 
b'ch 
b'dg 
bef 
beg 
cdf 
ce 
CN 
vef 
ede 
b5cd? 
b*c*e 
bic`d? 
bed 
pc 
bh 
bcg 
df 
be? 
bof 
b cde 
bd? 
bce 
bed? 
bictd 
biet 
D 
bref 
b°de 
vie 
b*cd? 
bcd 


ëch 


p 


b''ce 
bra 2 


OTHERWISE A PARTITION TABLE. 


THE PARTITION TABLE, 0 TO 18 (continued). 


16.17 D 17 I? 17 17 
bd efi def? edeg bee? bg 
bet egh ef df? bed3f | be'df 
be Ph bn cef bed?e? | bete 
Ded | fg bem cd?g bd'e beid Ze 
pua bo bdl cdef | ch bedt 
bid ben bek cde? cdg o 
bn b'dm Df dif chef cde 
bic bel bgi die ed?f cid? 
b" bf k bh? bm ede Uk 
17 Boj bc] btel cde Hoi 
bhi bedk | bidk cd’ bdi 
aw bem b?cej b'ej n Äich 
3 bedl befi NO Dick b5fg 
bq beek begh | bigh bòdj bei 
cp bet? Ad bek bei cdh 
do begi b?*dei b`edj b5fh ceg 
en beh? Ddfh | becet bg? beef? 
fm bd?k bdg? Aerch bic KK) 
gl bdej beh beg? bcdi def 
hk bdfi befg bòdi b'ceh bie? 
ij bdgh p deh | biefg bic%h 
bp bei bek dfg b'd?h bic*dy 
bco befh be*dj beg bideg | beef 
bdn beg? boei bef? btd f? bledif ` 
bem bro bh | De bef | biede 
bfl e beg? Ded | blek bid`e 
bak edk bed?i Beeh | bedh | Bég 
blij cej bedeh | b*2fg | Beeg | edf 
bi? cfi bedfg | b’cd*h | bef pog 
en coh beeg Boden | DPed?g | Dc d?e 
cdm cd?j beef? Ucdf? | Bedef | Ped’ 
cel cdei bd?h beef | bee loi 
cfk cdfh bd?eg | bag | df | Betde 
cgj cdg? Ae 1 Od ef e bed 
chi ceh bdef bde bcth bete 
dl cefy be“ boti b`e'dg | beg? 
dele cf? ch be'dh | Beef | ed 
dfj d*i edi beeg Pedef | Aë 
dgi deh eeh be'f? b'e'de? | bei 
dh? d?fg Ne be'd'g | bedie | blak 
e de*g dh | bedef | Gd b'eg 
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DE? 
bec?h 
b*edg 
Dcef 
bid'f 
bde? 
bcg 
edf 
bòc?e? 
b`cd?e 
bòd 
Re 
bde 
b*c?d? 
bc®e 
b'e'd? 
b?edd 
bc? 
bi 
bch 
bdg 
bef 
b'e'g 
b'edf 
bee 
b'd?e 
bef 
bec?de 
bcd? 
bcte 
bck d? 


. bed 


bic” 
0107, 
beg 
DAF 
be? 
bef 
bede 
bed? 


b'e 


17.18 


bcd? 
b*c*d 
bcs 
big 
bof 
b°de 
bee 
bed? 
Bed 
be 
bef 
bUce 
pri d 2 
bYe'd 
b?c* 
bPe 
b'ed 
pr e 
bd 
be 
bc 
pi 


18 
385 


363 


364 
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18 18 
bhk befi 
bij begh 
Co bf*h 
edn bro" 
cem cm 
cft edl 
cgk eek 
chj e 
ci? egi 
dim ch? 
del cd?k 
dfk cdej 
dot cdf à 
dhi cdgh 
ek cei 
efj cef 
egi ceg? 
eh? ^g 

fü o dj 
Jak d?ei 
oi d?fh 
b» d?g? 
b?co deh 
b?dn defq 
bem df? 
Df eg 
bgk ef? 
Uh bto 
p? Ben 
ben bèdm 
bedm bel 
bcel rb 
befk bgi 
begj bhi 
bchi bem 
bal bedl 
bdek D?cek 
bdjj Äer? 
bdgi begi 
bdh? bch? 
bej Ud*k 


THE PARTITION TABLE, 0 TO 18 (continued). 
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18 


def 
de 
bòn 
biem 
bidl - 
b*ek 
bj 
bigi 
bth? 
bel 
bedk 
b?cej 
Lier 
b`cgh 
bd? 
bdei 
bdfh 
bdg? 
beh 
befg 
b 3 
Pek 
Dedi 
Veeri 
Uf 
Peg 
b'edi 
bedeh 
bcdfg 
beeg 
D?cef? 
b'd'h 
Ddeg 
pf? 
b?def 
bret 
betj 
bèdi 
bc*eh 
bcfg 
be*d*h 


18 


18 


bcd f? 
bòce'f 
bèd`g 
bòd?ef 
bòde" 
bcti 
Pdh 
Peg 
bef? 
b?e?d?g 
DPedef 
Dee 
bed’f 
b?cd?e? 
Dde 
beh 
bc*dg 
betef 
bed?f 
bede 
bed’e 
bed? 
cêg 
edf 
Gei 
c*d?e 
ed* 
bl 
Lëck 
bed; 
Dei 
bh 
bêg? 
ej 
bedi 
bceh 
Moto 
dh 
deg 
vay? 
ef 
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ed 
bede 
b5d?e 
btctg 
biedf 
dicte? 
bede 
b*cd* 
Bef 
b?c*de 
bed? 
b?c5e 
bod? 
be'd 
c? 

bj 
Bci 
bdh 
beg 
b8 2 
beh 
ed 
b'cef 
Adr 
b' de? 
cho 
bie'df 
beg 
b5cd?e 
bidt 
bcif 
bede 
bed? 
bice 
btetd? 
breed 
ie 
bra 
Dich 
b?dg 
bef 


18 


beg 
b*cdf 
dice? 
b*d?e 
Ger 
bede 
bcd? 
dicte 
bed? 
Ped 
bic? 
bh 
pr e g 
pdf 
pr e? 
bref 
bede 
bd? 
be 
Bed? 
b'e'd 
Dich 
big 
Def 
b" de 
b''e'e 
bYe d 2 
bed 
ëch 
p» 
b%ce 
bed 2 
bed 
bct 
be 
bed 
be ei 
b5d 

b 14 c? 
bc 
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